
Does economic recession adversely affect mortality from heart disease?
This study indicates that it does and that economic upturns are associated
with decreased heart disease mortality. Some possible reasons
are discussed.
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Introduction
MUCH speculation and an increasing

amount of empirical research has
been devoted to the issue of psychophysi-
ological factors in the incidence of, and
mortality from, heart disease.1'- Among
the major social stresses that may be
involved in heart disease incidence or
mortality are those which originate in
adverse changes in the economic status
of individuals. Adverse changes in eco-
nomic status would restrict the degree to
which individuals would be able to pro-
cure a great proportion of the goods and
services valued in the society-from the
most basic-such as food, clothing, and
shelter-to the more lofty, including par-
ticipation in the cultural, intellectual, and
artistic life of the society.
The economic status of individuals is

to a large extent dependent on the eco-
nomic standing, growth rate, and eco-
nomic stability of the society as a whole.
Periods of instability, particularly periods
of economic recession, force a sizable
portion of the population either out of
the economy, as in unemployment, or into
a situation of decreased income. In either
case, the effect of an economic downturn
is to substantially reduce the ability of
segments of the population to procure
fundamental, as well as highly valued,
products and services of the society. We
may therefore hypothesize that the vari-

ous types of stress inherent in an eco-
nomic downturn might lead to an in-
crease in heart disease mortality.

It is also a reasonable speculation that
heart disease mortality might increase
during an economic downturn as a result
of the decreased availability, in economic
terms, of medical care services. Thus, it
is possible that, in reduced financial cir-
cumstances, some individuals would be
less inclined to utilize medical and hos-
pital services even in the event of rather
painful and incapacitating symptoms
which result in death. A larger hypothe-
sis of the present study, therefore, sug-
gests that either, or both, psychophysi-
ological stress and decreased financial
resources for medical care would increase
the rate of heart disease mortality during
an economic downturn.

Data

The present study investigated the re-
lationship between economic change and
heart disease mortality in New York
State7 and the United States8 over the
period 1900-1967. The measure of eco-
nomic change in New York State was the
employment index for nonagricultural
industries which was available for the
period 1915-1967.9 Several economic
studies, in addition to this one, have
shown that fluctuations in the manufac-
turing employment index are closely re-
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Figure 1-Fourier analysis of the rela-
tionship between the New York State
Employment Index for Nonagricultural
Industries and the Inverted United
States Unemployment Index, 1915-
1962; sixth order Fourier representa-
tion of annual changes (first differ-
ences), average of 4- to 5-year changes15
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Figure 2-Fourier analysis of the rela-
tionship between the New York State
Employment Index for Nonagricultural
Industries and the Inverted United
States Unemployment Index, 1915-
1962; twelfth order Fourier repre-
sentation of annual changes (first dif-
ferences), average of 2- to 3-year
changes'5
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lated to, and highly indicative of, fluc-
tuations in several major national eco-
nomic indicators, including gross national
product, industrial production, personal
income, and annual wages earned and
hours worked.10'11 For the United States
as a whole, the indicator of economic
change used is based on an estimate of

unemployment for the United States since
1900,12 which is unfortunately not avail-
able for New York State until 1929. In
order to make the United States unem-
ployment index consistent with other
major but positive economic indicators,
the inverted unemployment index was
used; namely, 100.00 minus the per-
centage of persons unemployed. Figures
1 and 2 show the highly precise positive
relationship, over time, between fluctua-
tions in the manufacturing employment
index, New York State, and the inverted
unemployment index for the United
States. Figure 1 shows this relationship
in terms of 8- to 10-year cycles (or 4- to
5-year changes) while Figure 5 repre-
sents the relationship within smaller, 4-
to 5-year cycles (or 2- to 3-year changes) -

Analysis
Figure 3 shows the inverse relationship

between fluctuations in the New York
State employment index and changes in
the rate of total heart disease mortality
in New York State, 1915-1967. Four
different techniques were used to measure
the inverse relationship between eco-

Figure 3-Fourier analysis of the rela-
tionship between the New York State
Employment Index for Nonagricultural
Industries and the heart disease mor-
tality rate, New York State, 1915-1967;
sixth order Fourier representation of
annual changes (first differences),
average of 4- to 5-year changes15
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nomic change and heart disease mor-
tality. These methods included: (1)
matching the economic and heart disease
mortality data after long-term trends in
employment and heart disease mortality
were algebraically substracted; (2)
matching the economic and heart disease
mortality data in terms of 3- and 5-year
changes; (3) the economic and heart dis-
ease mortality data were transformed into
annual changes (or first differences, in
statistical terms) and examined in terms
of variously sized moving averages as
determined by polynominal curve-fitting;
and, finally, (4) after the earlier proce-
dures indicated the general range of the
correlations and the lag between eco-
nomic change and heart disease mor-
tality, Fourier analysis13 was used to
determine the spans of time for which
the relationship, based on annual changes,
was optimally predictable. Thus, for ex-
ample, the first three statistical proce-
dures determined that a relationship
within the -0.80 to -0.90 range of
Pearsonian correlation was to be found
for the New York State heart disease
mortality rate.14

Furthermore, it appears that patterns
of change in heart disease mortality lag
behind changes in employment by two
years. The estimate of the interval of
this lag is based on the observation that
the inverse relationships were found to
reach their optimum negative correlation
when the mortality data are lagged by
approximately two years. A peak in heart
disease mortality, for example, will gen-
erally occur two years after a trough in
the employment index.
The next procedure was to determine,

by Fourier analysis, the optimal large
and small time intervals for which the
relationship could be reliably observed.
In the case of total heart disease for New
York State, the inverse relationship is
reliable for cycles as long as 8 to 10
years, or intervals of 4 to 5 years, and
as short as 4- to 5-year cycles, or 2- to
3-year intervals. Figure 3, for example,

shows the relationship between economic
change and heart disease mortality in
New York State for an interval of 4 to 5
years (represented by a sixth order
Fourier curve of approximately 8- to 10-
year cycles), with heart disease mortality
lagging two years behind the employment
index. The Pearsonian correlation co-
efficient for this relationship is -0.834,
controlling for the effects of autocorre-
lated residuals.14 Relationships very
similar to the one shown in Figure 3
were found for total heart disease mor-
tality in New York City, and for New
York State except for New York City.
Figure 4, for example, shows the inverse
relationship, represented by a 13th order
Fourier curve, between heart disease mor-
tality in New York State, except for New
York City, as against the New York State
employment index. As distinguished from
Figure 3 which showed the relationship
in terms of an 8- to 10-year cycle, or 4-
to 5-year interval, Figure 4 shows the
relationship in terms of approximately a
3- to .5-year cycle or 2- to 3-year interval.
Apart from the consistent cycle-for-cycle
inverse relationship between the series,
this relationship is slightly disturbed dur-

Figure 4-Fourier analysis of the rela-
tionship between the New York State
Employment Index for Nonagricultural
Industries and the heart disease mor-
tality rate, New York State, 1915-1967;
thirteenth order Fourier representation
of annual changes (first differences),
average of 2- to 3-year changes15
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Figure 5-Fourier analysis of the rela-
tionship between the Inverted United
States Unemployment Index and mor-
tality of white males aged 60-64 from
diseases of coronary arteries, United
States, 1930-1960; sixth order Fourier
representation of annual changes (first
differences), average of 2- to 3-year
changes15
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ing the Second World War period when
heart disease mortality apparently in-
creased.

For the United States as a whole. total
heart disease mortality, cross-classified
by age, sex, and race, was examined in
relationship to the inverted unemploy-
ment index. In order to maximize the
accuracy of observation of the inverse
relationship, it was necessary to sub-
divide total heart disease mortality into
major diagnostic classifications and then
into age, sex, and racial subcategories.
The major diagnostic subgroupings in-
cluded rheumatic heart disease, arterio-
sclerotic heart disease, arteriosclerosis,
and diseases of coronary arteries. Among
these diagnostic classifications the inverse
relationship between economic change
and heart disease mortality was most
consistent for age and sex classifications
of coronary artery disease. Figure 5
shows the inverse relationship between
3- to 5-year cycles (or 2- to 3-year
changes) in the inverted United States
unemployment index and coronary artery
disease mortality in the United States of
60- to 64-year-old white maIes, as repre-

sented by a sixth order Fourier curve.
Once again we may note the slight dis-
turbance in this relationship that oc-
curred during the Second World War
and that produced a minor increase in
mortality despite increased economic
prosperity. Nearly the identical picture
(see, e.g., Figure 6) can be observed for
all 5-year age groupings of whites be-
tween the ages of 35 and 95. For blacks,
the relationship is somewhat less con-
sistent among age and sex groupings, but
is nevertheless strongly inverse.

Conclusion

The findings of the present study
clearly indicate that economic downturns
are associated with increased mortality
from heart disease and that, conversely,
heart disease mortality decreases during
economic upturns. It is difficult, at this
point in the study, to ascertain whether
the factors linking economic change and
heart disease mortality are entirely re-
lated to psychophysiologic stress, whether
economic factors in the utilization of
health services have even a minor im-

Figure 6-Fourier analysi of the rela-
tionship between the Inverted United
States Unemployment Index and mor-
tality of white females aged 60-64
from diseases of coronary arteries,
United States, 1930-1960; sixth order
Fourier representation of annual
changes (first differences), average of
2- to 3-year changes15
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pact, or whether the relationship has
some other basis. The second possibility,
in any case, would not explain the 68-
year inverse relationship between eco-
nomic changes and heart disease mor-
tality, especially in the case of coronary
artery disease; it is only in the last six
or seven years that even moderately'effec-
tive methods of treating coronary artery
disease have been introduced.
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